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' • ~STRACT 

ingle and mixed payloads must be integrated into the Shuttle 

0]^^j_ter within the 160 hour turnaround requirement for the 
Shuttle system. In order to accomplish this integration process 
some off-line integration capability is required. This report 
is a preliminary design analysis of a "stand alone" (no facility 
GSE support required) payload integration device (^E) capable 
Qf verifying payload compatibility in form, fit and function 
with the Shuttle Orbiter prior to on-line payload/Orbiter opera- 
tions, The IVE is a high fidelity replica of the Orbiter payload 
accommodations capable of supporting payload functional check- 
out, and mission simulation. A’ top level payload integration 
analysis developed detailed functional flow block diagrams of 
the payload integration process for the broad spectrum of P/L’s- 
and identified degree of Orbiter data required by the payload 
user and potential applications of the IVE. 

This work was performed for Johnson Space Center of the National 
Aeronautics and space Administration under contract NAS9-14000 
CCA 140 Rev. 1. 
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Space Division 


IVE 

HARDWARE UTILIZATION LIST 
INDEX 


HUL I.D. 

ITEM 

WBS 

1001-00-000 

MID-BODY STRUCTURE 

1,2.1, 1.1, a 

2101-00-000 

MS/PS SUPPORT MODULE 

1. 2.1. 1,1. b 

2102-00-000 

Xq576 BULKHEAD 

,1.2.1. 1.1, b 

2103-00-000 

PAYLOAD WIRE TRAY 

l,2.1,l.l,g 

2004-00-000 

Xq679.5 power PANEL 

1.2.1.1.1.f 

2005-00-000 

PRBFLIGHT UMBILICAL 

1.2.1.1.1.h 

2106-00-000 

Xq1307 CROSS SUPPORT 

l,2.3,l.l.n 

2007-00-000 

Xq576 AVIONICS HARNESS SUPPORT 

l,2.1.1.1.b 

2108-00-000 ' 

MISSION SPECIALIST SECONDARY STRUCTURE 

1. 2, 1.2. 2, a. J 

2109-00-000 

PAYLOAD SPECIALIST SECONDARY STRUCTURE 

1.2. 1.2. 2. a. 2 

2110-00-000 

ON-ORBIT STATION SECONDARY STRUCTURE 

l,2.1.2,2,a.i: 

3001-00-000 

OPERATOR'S CONSOLE 

1.2. 1.2.1 

3002-00-000 

DC POWER SET 

1.2. 1.2,3 

3004-00-000 

AFT FLIGHT DECK SET 

1.2. 1.2.2 

3005-00-000 

DELETED 


3006-00-000 

DELETED 

- 

3007-00-000 

DELETED 


3108-00-000 

CABLE SET 

1.2.1. 2.4 

3109-00-000 

DELETED - SEE 3108-00-000 


3110-00-000 

DELETED - SEE 3108-00-000 


4101-00-000 

Xq576 AIRLOCK INTERFACE 

1.2,3,l,l,g 

4102-00-000 

Xq660 TUNNEL INTERFACE 

1.2.3. 1.1. h 

4003-00-000 

- P/L PRIMARY LONGERON FITTING, NON- 

DEPLOYABL 

1.2.1.1.1. C 

1.2. 3. 1.1. a 

4104-00-000 

'auxiliary KEEL FITTING 

l.'2.1.1.1.e 

1.2.3.1.1.C 

4105-00-000 

P/L UPPER CLEARANCE GAGE 

1.2.3.1.1,i 
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IVE 

HARDWARE UTILIZATION LIST 
INDEX 
(CONT) 


HUL I. Do 

ITEM 

WBS 

4106-00-000 

LOITER CLEARANCE GAGE 

1.2.3.1.1.J 

4107-00-000 

OMS DELTA V ENVELOPE 
FLOODLIGHT Xq576 BULKHEAD 

1 O ^ TV 

4108-00-000 

l«2.3.3.1.a 

4009-00-000 

Xq576 payload SERVICE PANEL 

1.2, 1.2, 2. a. 5 
1.2.3,3,l,f 

4110-00-000 

ENVIRONMENTAL CONTROL UNIT SET 

1.2. 3. 2.1. a 

4111-00-000 

(DELETED) 


4012-00-000 

HOISTING 

1.5.1 • ■ 

4013-00-000 

(DELETED) 


4014-00-000 

TV, Xq576 BULKHEAD 

le2.3.3.1.C 

4115-00-000 

TV Xq1307 BULKHEAD 

1.2.3.3.1.C 

4116-00-000 

PAYLOAD BAY LINER 

1.2. 3. 1.1.1 

4017-00-000 

PREFLIGHT UMBILICAL ELECTRICAL PANEL 

1.2.3.3.1.d 

4018-00-000 

PREFLIGHT UMBILICAL FLUID PANEL 

1.2.3.2.1.d 

4019-00-000 

PAYLOAD BAY FLOODLIGHT 

1.2. 3, 3.1, Id 

4120-00-000 

Xol307 BULKHEAD 

1.2. 1,1. l.L 

4121-00-000’- 

Xq1307 P/L OXIDIZER/FUEL PANELS' 

1.2.3,2.1.b 

4122-00-000 

PAYLOAD MASS SIMULATOR 

1.5.1 

4123-00-000 

(DELETED) 


.4124-00-000 

Xq1307 ELECTRICAL SERVICE PANEL 

1.2.3.3,l.e 

4125-00-000 

(DELETED) 


4126-00-000 

STABILIZING LONGERON FITTING, NON- 

DEPLOYABLE PAYLOAD 

1.2.1.1.1. d 

1.2.3.1.1. b 

4127-00-000 

CABLE SETS 

1.2.3.3.1.g 

4128-00-000 

T-O UMBILICAL PROVISIONS 

1.2, 3,1. 1 ,in 

4129-00-000 

T-O UMBILICAL FLUID I/F ASSEMBLY 

1.2.3,2.1.c 
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IVE 

HARDWARE UTILIZATION LIST 
IDENTIFICATION CODE 


XXXX-XX- XXX 


L. 


ITEM (01-999) 
ASSEMBLY (01-99) 
MODULE (01-99) 


CONFIGURATION 1 = HORIZONTAL 
2 = VERTICAL 
0 = COMMON 


CATEGORY (1-9^ 


CATEGORY 

PRIMARY STRUCTURE 
SECONDARY STRUCTURE 
ELECTRONICS 
OPTIONAL EQUIPMENT 

' SAMPLE; 

1101-02-003 

IT T T 

I ITEM NUMBER 3 (DIAGONAL) 

ASSEMBLY NUMBER 2 (HORIZONTAL ASSY) 

MODULE NUMBER 1 (MID-BODY STRUCTURE) 

CONFIGURATION - HORIZONTAL STRUCTURE 

•“CATEGORY - PRIMARY STRUCTURE 


CODE 

IXXX 

2XXX 

3XXX 

4XXX 
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INTRODUCTION 

• f.^This Appendix contains an in-field assembly procedure for the Hori- 
zontal iv^ and assumptions/guidelines employed. The in-field assembly 
procedure was developed to increase the degree of confidence in the 
basic IVE design approach by identifying possible problem areas associated 
with the -IVE design. An iterative procedure was used resulting in a 
compatible design and in-field assembly procedure as discussed in Section 
B-3 of this appendix. 

B-2,,. COUNTS . 

The -following comments apply to the procedures discussed in Section 
B-3 of this appendix. 

The X,.y,.Z coordinate system used in the IVE structure 
assembly procedure is the same as the Shuttle Orbiter 
coordinate system. 

• 2o Special tools/aids required during the assembly of the 
TVE structure. consists . of two (2) spreader/hoist bars 
•and two (2) master alignment tools which are contractor 
Zfurnished. 


3e No special tools are required to be provided by the 
User:- .for the assembly of the structure. However, it 
is.-. assumed . that standard facility equipment such as 
an overhead hoist/crane, forklift, optical transit, 
.-targets, and levels will be available during assembly 
ppeiratipns « . 

4« The assembly procedure is predicated upon the premise- 

that- the structure has been assembled, aligned, verifiet 
and disassembled by the Contractor prior to delivery 
to the User. ‘ 

5, Upon completion of assembly and verification of 
alignment the nuts on all the bolted connections 
shall be "sealed" with a material similiar to 
locktite to prevent inadvertant loosening of bolts. 

u« It is anticipated that at the 100% drawing completion 
milestone an identification code will be devised and 
each part of the IVE structure marked. The coding will 
be incorporated in the in-field assembly procedure to 
facilitate assembly by the User. 
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B-3. IN-FIELD ASSEMBLY PROCEDURE 

A. Section 2 Assembly . (See Figure B-1 View B) 

Aoio Position 4 floor plates on floor to form rectangle 
approximately 16 feet by 20 feet. 

A. 2. ■ Position 3- cross beams on support blocks between 
floor plates at 10 foot intervals. 

A. 3. Using overheat Hoist, position right hand truss 
assembly on flo.or plates. Position end of cross 
beam between Horizontal attach plates at three 
places along bottom of truss assembly. 

A. 4. Bolt cross beams to truss assembly, (Do not 
torque bolts at this time). 

Ai5. Position and bolt right hand knee braces to 
truss assembly and three cross beams. (Do 
not. torque bolts at this time). 

A„6. Repeat Steps A. 3, A. 4 and A. 5 for left hand 
truss assembly.' 

A.'7. Detach overhead hoists from right and left 
hand truss assemblies. 

A. 8. Attach spreader bars to longeron at each end 
of Section assembly as shown in Figure B-1 
View C. 

A. 9. Position diagonal tie rods below cross beams 

and attach to left and right truss assemblies. 

A.IO. Level bridge rails with floor screw jacks in 

the X and Y planes (Use facility optical equipment). 

A. 11. Square section assembly by adjusting tie rods. 

A., 12. Plumb truss assemblies in the vertical plane by 
adjusting knee braces. 

A, 13. Remove spreader bars from section assembly. 
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A,^4e. Position master alignment tool at each end of 
. . section assembly as shown in Figure B-1 View D 
and check alignment of shear pin holes in rails. 

- .---If no. fit, repeat steps A. 10, A, 11 and Acl2 as 
2 --J- jrequirede 

Aol^5« -Install tooling dowel pins as provided for at 
the bolted connections, 

Atl6„ Torque all bolts to specified values. 

A,17e Position and attach two keel beams at Yq centerline. 

A.^18,_ Position and attach keel longerons to keel and 

cross beams. Check location using master alignment 

- . - , .tool , . 

A. 19, Install tooling dowel pins in keel beams and 
lorigerons. 

A, 20, Torque keel bolts to specified values. 

A. 21. Remove master alignment tools from section assembly. 

A,,22, ..Verify final alignment. (Assembly of Section 2 is 
■ ■ complete), ... 


Section 3 Assembly . (See Figure B-1 View E) 

Bi;:!,--' Position -2 floor plates on' floor 20 feet aft of 
•i-:- -~aind in line -with Section 2 assembly, 

' Position 3 cross beams on support blocks between 
- - floor plates at 10 foot intervals. (The 2 floor 
plates at Station Xol063,3 are shared by Sections 
V r • 2 arid 3 ) . ■ 

B.3, Using overhead hoist, position right hand truss 

assembly so upper longeron is in line with splice 
plate on Section 2 longeron and insert one bolt. 
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Adjust screw jacks to align both upper and lower 
splice plates between sections 2 and 3 and install 
remaining bolts. (Do not torque bolts at this time). 

Position end of cross beam between horizontal 
attach plates at three places along bottom of 
truss assembly and bolt cross beams to truss. 

(Do not torque bolts at this time). 

Position and. bolt right hand knee braces to truss 
assembly and three cross beams. (Do not torque 
_boits at this, time). 

Repeat steps B.3., B.S.a, B.4. and B.5 for left 
hand truss assembly. 

Detach overhead hoist from left and right truss 
assemblies . 

Attach spreader bar to longerons at aft end of 
Section 3 as shown in Figure B-1 View F. 

Repeat Steps A. 9 through A. 13 for Section 3. 

Position master alignment tool to span joint 
between Section 2 and 3 as shown in Figure B-' 

View A. Position second alignment tool at af 
end of Section 3. 

Check alignment of shear pin holes in rails a 
each tool. If no fit, repeat steps A. 10, A.l 
and A. 12 as required. 

Install tooling dowel pins as provided for at 
the bolted connections. 

Torque all bolts to specified values. 

Position and attach two keel beams to the 
cross beams at Yq centerline (Figure B-2 View A). 

Attach Section 3 keel longerons to keel beams 
and check alignment of keel fitting attach holes 
with master alignment tool aoro.^^?; .Sar.-hion joint 
at Station Xq 1063.3. 
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Bol6„ Install tooling dowel pins in keel beams ai 
longerons . 

Be 17c Torque keel bolts to specified values. 

B. lSe Remove master alignment tools from Section 

assembly. 

Bo 19c Verify alignment of rails and keel longerons fo 
Section 2 and 3, 

Co Section 1 Assembly , (See Figure B-2 View B) 

C, 1 Position 2 floor plates on floor 20 feet forward 

of and in line with Section 2 assembly, 

C'o2 Position 3 cross beams on support blocks between 
floor plates at 10 foot intervals. (The 2 floor 
plates at Station Xo819„66 are shared by Sections 
1 and 2 ) o 

C,3 Using overhead hoist, position right- hand truss 

assembly so upper longeron is in line with splice 
plate at forward' end of Section 2 and insert one 
bolt. 

C,4 Adjust screw jacks to align both upper and lower 

splice plates between Sections T and 2 and install 
remaining bolts, (Do not torque bolts at this time) 

C.5 Position end of cross beam between horizontal 
attach plates at three places along bottom of 
truss assembly and bolt cross, beams to truss. 

(Do not torque bolts at this time) . 

C.6.- Position and bolt right hand knee braces to truss 
assembly and three cross beams. (Do not torque 
bolts at this time), 

Co7, Repeat Steps C‘,3, C.4, C.5 and C.6 for left hand 
truss assembly. 

C.8, Detach overhead hoist from left and right truss 
assemblies. 
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• C,9o Attach spreader bar to longeron at forward end of 
Section 1. 

C.lOc Repeat Steps A, 9 through Aol3 for Section 1® 

ColO®a Remove spreader bar from Section assembly® 

Coll Position master alignment tool to span joint 

between Section 1 and 2 as shown in Figure B-2 
View C. Position second alignment tool at 
forward end of Section 1. 

Co 12® Check alignment of shear pin holes in rails at 
each tool. If no fit, repeat Steps A. 10, A. 11 
and A. 12 as required. 

Co 13. Install tooling dowel pins as provided for at 
the bolted connections. 

•Col4, Torque all bolts to specified values. 

Co 15. Position and attach two keel beams to cross 
beams at Yq centerline. 

Co 16. Attach Section 1 keel longerons to keel beams 
and check alignment of keel fitting attach 
holes with master alignment tool across Section 
joint at Station XqS19.66. 

Co 17, Install tooling dowel pins in keel beams and 
longerons . 

Co 18. . Torque all bolts to specified values. 

C.19. Remove master alignment tools from Section ± 

, assembly. 

C.20. Verify alignment of rails and keel longerons 

Sections 1, 2 and 3 using transit and targets 
ixed to pin holes. The assembly of Sections 
I and'- 3 is complete. 
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MS/PS/OOS Support Structure . (See Figure B-2 View D) 

Del Position left hand welded support assembly at 
•= - -.-Station Xq 576 and YqPIOO to index with upper 
and lower gusset attach plates on forward end 
of Section 1. 

Di-2- T- -Position 3 .floor plates under screw jacks at 

ic.orners of support assembly, (The floor plate 
at the forward corner -of Section 1 is shared 
T'-rr. -iwith- the. support. assembly) , 

Pi-3-? c ‘.Leveb and align L,H» - support assembly with screw 
= -:ruc- 

p,4 Bolt gusset plates and vertical member of suppor 
assembly together at Xq576. 

- Install tooling dowel pins in gusset plates. 

D«6 - _ Repeat. Steps D.l through D.S for right hand 
support- assembly. 

Ebb6_,a Ins-tall floor beams connecting LH & RH support 
assemblies. 

D>7-- -r. 1 - Install center floor panel between support 
t-t -assemblies at Zo=419. 

Ds.,8^_ _ Install lower, support assembly braces connectinc 
— LH and RH support assemblies. 

D.9 Bolt handrails to floor panels on the left and 
right support assemblies. , . 

X^5^6 Bulkhead Assembly . (See Figure B-2 View D) 

Eel Using overhead hoist, position bulkhead assembly 
on top of MS/PS support assembly with aft face 
bf“bulkhead at station Xo=576. 

■ E.2 Bolt lower attach angle of bulkhead to horizontal 
member of support assembly. (Do not torque bolts 
at this time). 
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B<,3 Position and bolt 2 diagonal braces to bulkhead and 
floor structure, (Do not torque bolts at this time). 

E.4 Center bulkhead on Yq= 0 scribe line and align aft 

surface of bulkhead in the vertical plane by adjustinc 
diagonal braces. 

E.5 Install tooling dowel pins as provided for in bolted 
connections. 

E.5a Torque bolts to specified values. 

E. 6 Attach handrails to outboard edge of bulkhead 

structure, 

F. Xf^576 Bulkhead Assembly. (See Figure B-2 View E) 

F. l Assemble 3 panels of bulkhead together in a 

horizontal position. 

F.2 Using overhead hoist, position bulkhead assemble at 
Station Xq 1307 to mate with support angle (L and R 
side) attached to aft end of Section 3 assembly and 
bolt together. (Do not torque bolts at this time). 

Fo3 Center bulkhead on Yo=0 scribe line and align 

forward surface of bulkhead in a vertical plane 
at Station Xo=1307, 

F.4 Bolt lower half of bulkhead to attach structure 

on aft end on Section 3 assembly. (Do not torque 
bolts at this time). 

F.5 Install tooling dowel pins as provided for at the 
bol ted c onnec t ions . 

F,6 Torque all bolts to 'specified values. 

Go Payload Wire Tray Assembly 

Gol Install wire tray attach clips to the knee braces 
on left and right sides of Section 1, 2 and 3 
assemblies. Index to scribe lines on knee brace. 
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G«2 Position master alignment tool at’ each end of 

'Section 1 assembly engaging rails and keel fitting. 
Attach wire tray index template to alignment tool. 

G.3 ■" .- Position 20 foot sections -of wire tray assemblies 
between attach clips on knee braces on left and 

' ; fight" side of Sections 1, -2 -and 3, 

G.4 Index wire tray assemblies to template at each 
end of Section 1 and bolt in place. Also bolt 
tray to center knee brace.. 

Go5 Repeat Steps G.-2, G.3- and G.4 for Sections 2 
and :-3, 

; H. Payload I/f Elements 

Install payload I/F elements, as required. Include MS, PS, OOS 
enclosures, mid-body payload I/F*s and optional equipment. 
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APPENDIX C 

=»AYLOAD INTEGRATION BASELINE FUNCTIONAL FLOW 
— ^ ‘DIAGRAMS AND OPTIONS 


C.l CONTENTS 

fhis~'appendix contains the detailed descriptions oi xne payxoau 
integration functional flow block diagrams as described in Section 9,0 
of the report. A baseline and two optional flows are included for the 
following five payloads representative of the broad payload spectrum; 


1, solar Maximum Mission 
2o Solar Physics ueaicated Missi 
3c, Module With Pallet (Spacelab) 

4« Large Space "Telescope 
5. Mariner Jupiter Orbiter/lUS 

Contents include terminology used, baseline payload integration 
Afunctional flow block diagrams, and interface checkout matrices identi- 
fying differences to the baseline flows for the two options. 


C.2 TERMINOLOGY 

' The following terminology .and definitions apply to the data 
presented in the figures and tables in Section 3, of this appendi: 

Cargo The total complement of payloads carried on 

any one flight. 

Pavload The total complement of specific instruments, 

space equipment and support hardware carried 
in the Orbiter to accomplish a certain task 
in space. 


Sub.svstem The next functional subdivision of a system. 

Assembly’ The next functional subdivision of a component 

(two or more parts or subassemblies). 

Subassembly An assembly within a larger assembly. 
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Part 


Acceptance Tests 


Block Numbers 
in FFBD's 


Description 


I/F Knowledge 


A basic element of component, assembly 
or subassembly. 

Acceptance tests are the required formal 
tests, conducted to demonstrate accepta- 
bility of an item for delivery. 

This indicates a sequential number of 
a block, as shown in the Functional Flow 
Block Diagram (FFBD) for a given payload 
processing operation. 

Title identification of the blocks in the 
FFBD's, the functions to be performed, anc 
the- operation level (subsystem, system, 
payload and cargo. ) 

Four different categories of interface 
related requirements are reflected. They 
are as follows: 

(1) Orbiter i/f Not Required - This 
category does not interface witt 
Orbiter 

(2) Orbiter I/f Knowledge Required - 
This category does not interface 
with Orbiter , but knowledge of 
Payload/Orbiter interface data is 
required. 
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Option 1 
(User Orienceu 


Option 2 

axinch _site orient' 
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Special Facility 


Remarks 


Rockwell International 

Space Division 


(3) Direct Orbiter Function Simulated - 
In this category some of the Orbiter 
functions are required to be simu- 
lated. 

•(■4) Direct Orbiter I/F - This category 

requires that the payload • interfaces 
directly with Orbiter. 

' Operational site location for the function 

identified as determined from the NASA payload 
data base. 

.Operational site location for the function 
identified with maximum integration to be 
accomplished prior to payload delivery to 
-the launch site. 

Operational site location for the function 
identified with maximum integration to be 
accomplished at the launch site. 

Identifies integration functions requiring 
usage' of IVE or GSE simulators. 

Identifies interface functions , in me 
\-interface checkout matrix tables that ■ 

;^an be accomplished by standardized IVE. 

■ A special facility (thermo/vac, vibration' 
or other) is required to perform a given 
function. 


Either Site - A given function may be 
performed at either User or Launch Site. 

The decision where to perform the function 
will depend on the results of a trade stud 
of other relevant functions, showing that 
the chosen site will not affect the operat 
However, if the function does not depend 
on a trade study, it can be performed at 
the site equipped with the required GSE 
simulators or IVB, taking into considera- 
tion the effects of factors like handling, 
transportation, risk, availability of personne 
etc. 
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Remarks (Cont) 

Both Sites - A given function is to be 
performed at both sites (User & Launch) . 

Final decision whether the function is 
to be performed at both sites depends 
on I/F verification philosophy such as: 

Whether minimum checkout is performed 
initially at User site, and maximum 
checkout at Launch site, or vice verse. 
Transportation and subsequent checkout 
and I/F verification requirements wi’ ’ 
influence the decision. 

Trade Study A study, required to determine the 

preferable site to perform a given 
function. Determination of site wil 
depend on evaluation of the factors , 
presented in the Criteria Table, such 
as risk, cost., schedule impact, availa-' 
bility of personnel and equipment, etc. 

C.3. PAYLOAD INTEGRATION ANALYSIS - FUNCTIONAL FLOW BLOCK DIAGRAMS 
AND INTERFACE CHECKOUT MATRICES 

• The FFBD's and I/F checkout matrix tables are included' for the five 
payloads identified' above. These data support the discussion in Section 
9.0 of this report. Data presented in Figures C-1 through C-5 and Tables 
•C.l through C.5 reflect the next level definition of the -payload integra- 
tion processes described in Figure 9-2, 
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Figure C-1. Solar Maxiraum Mission FPBD 
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1. U 3 • EXTREME UV SPECTROHEUOMETER (2) 

1. 1. 4 SPECTROMETER/SPECTROHELIOGRAPH (2> 

1. 1, S SOFT X-RAY TELESCOPE/SPECTROGRAPH (2) 

1. 1. 6 SOFT X-RAY SPECTROMETER/SPECTROHEHOGRAPH(2)| 
1.1. 7 GRID-COLLIMATOR ACQUISITION PHOTOMETER (2) 

1. 1. 8 HARD X-RAY IMAGING {2) 

1.1.9 X-RAY CONTINUUM SPECTOMETRY (2) 

1.1.10 X-RAY BURST DETECTOR (2) 

1.1.11 X-RAY/GAMMA RAY SPECTROMETER {2) 

1.1.12 GAMMA RAY SPECTROMETER (2) 

1.1.13 SOLAR X-RAY POLARIMETER (2) 

1. 1. 14 BRAGG REFLECTION CRYSTAL POLARIMETER (2) 

1.1.15 SOLAR NEUTRON EXPERIMENT (2) 

1.1.16 HIGH-ENERGY GAMMA RAY & NEUTRON DETECTOR (2) 
1. l.,17 EXTERNALLY OCCULTED CORONAGRAPH (2) 
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SUPPORT EQUIP. 

2.0 SUBSYSTEM 


2.2 SUBSYSTEM 


2. 3 SUBSYSTEM 


2.4 SUBSYSTEM 


DEVELOP k 
VERIFY SUPPORT 
EQUIPMENT (2) 


SUPPORT 
EQUIPMENT 
ACCEPTANCE (y 


•SUPPORT 

equipment 

FUNCT. TEST (2) 

PREPARE & ■ 
TRANSFER TO 
USER FACIUTY (1) 

BUILDUP 
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2. 1 SUPPORT EQUIPMENT (2) 

2. LI CONTROL k DISPLAY ASSEMBLY (2) 

2.L2 CONTROL fe DISPLAY ELECTRONICS (2) 
2. L 3 TAPE recorder AND MAGAZINE (2) 

2.L4 HYDROGEN ALPHA MONITOR (2) 

2. L 5 PURGE GAS SUBSYSTEM (2) 


2. 2. 1 THROUGH 2. 2, S 
SUPPORT SUBSYSTEMS 
(2.1> ARE ACCEPTANCE 
TESTED (1) 


2. 3. 1 THRU 2. 3. S 
SUPPORT SUBSYSTEMS 
(2. 1) ARE INDIVIDUALLY 
CHECKED OUT (2) 
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1.5.1 INSPECT FOR rjAMAGE (1) 

1. 5. 2 CHECK ENVIRON. MONITORS (1) 

1, 5. 3 CHECK ENVIRON. PROTECTION ENCLOSURES (1) 
L 5. 4 REVIEW DOCUMENTATION (1) 
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2. 7, 1 HYDROGEN ALPHA MONITOR (1) 

2. 7. 2 PURGE GAS SUBSYSTEM (1) 

2.7.3 PAYLOAD STATION EQUIPMENT (1) 

























6.3 SUBSYSTEM 

VERIFY INTEGRITY 
OF INDIVIDUAL, 
ASSEMBLIES (I) 


6.3.1 ELECT. BONDING CHECK (1) 

6.3.2 MECH, ALIGNMENT CHECK (1) 
6. 3. 3 PLUGS OUT CONTINUITY |1) 



7,1 SUPPORT IGLOO (1) 

•7.2 P/L STATION-EOUIP. (I) 

7. 3 PALLET & EXPERIMENTS (I) 


Figure C-2 


Solar Phvsics Dedicated Mission PFBD ICont) 









12.0 PAYLOAD 


EMC/RFI 

TESTS 


(2> 


EMC/RFI MONITORED 
DURING OPERATION OF 
experiments. A FLIGHT 
- SUPPORT EQUIPMENT 


ILO PAYLOAD 


INTEGRATED 
EXPERIMENT 
TESTS (2) {3) 


8, 1 VERIFY MECH ATTACHMENTS (I) 

8. 2 VERIFY ELECT CONTINUITY (1) 

8. 3 LEAKAGE CHECK (1) 

-8. 4 BUS ISOLATION CHECK (I) 

8. 5 CHECK FLOW THRU COOLANT 
. LOOPS (1) 

8.6 CHECK PRE POWER SWITCH 
POSITIONS (1) 


.9,1 POWER-UP ELECT SUBSYSTEM . 

INDIVIDUALLY (1) 

9, 2 DETERMINE POWER 
DISTRIBUTION (2) 

9.3 VERIFY CAUTION AND WARNING 
INDICATORS (2) 

9. 4 POWER-UP CONTROL CONSOLE (1) 

9. 5 POWER-UP COMPUTER FACILITY (1) 
9. 6 VERIFY FACILITY READY FOR DATA 

PROCESSING (I) 

9. 7 VERIFY AUXILIARY EQUIPMENT 
OPERATIONS (1) 


10.1 DEPLOYMENT MECHANISM 
OPERATION <2) 

10. 2 VERIFY CONTROLS St DISPLAYS (2) 

10. 3 OPERATION OF EXPERIMENT 
SENSORS (2) 
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TEST WITH EXPERIMENTS 
OPERATING (3) 

11, 2 INTEGRATED EXPERIMENT 
DEPLOYMENT (2) 
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EXPERIMENT IGLOO {!) 

15. 2 CLEAN & REPAIR AS NECESSARY (1) 
15, 3 LOAD NON-HAZARDOUS SUPPLIES (1) 


16.2 PAINT AS REQUIRED ‘ (15 

16. 3 EMISSIVITY TEST (1) 

16. 4 INSTALL TRANSPORTATION SERVICING EQUIPMENT 


( 1 ) 


Flguce C-2 


Solac Physics Dedicated Mission FFBD (Cont) 









20. 1 MOVE TO INTEGRATION 
FACILITY (1) 

20. 2 CONFIGURE FOR EXPERIMENT 
SUPPORT (1) 

20. 3 CONNECT FACILITY FLUID LINES [ 1 ) 

20. 4 CONNECT FACILITY ELECT HARNESSES (1) 
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22.0 PAYLOAD 


22.1 PAYLOAD 


22. 2 PAYLOAD 


23.0 PAYLOAD 

MATE PAYLOAD 


PREPOWER 

.. 

POWER-UP 


DATA REVIEW 

k I/F GSE 


INTERFACE 


FUNCTIONAL 



(2) 


VERIFICATION (2) 


CHECKOUT (2) (3) 


(2) 


21.0 GSE 


© — 


VERIFY OPERATION | 
OF PAYLOAD /GSE 
I/F (2)1 


21. 1 FUEL CELL/POWER DISTRIBUTION SIMULATION 
2L2 ORBITER SIGNAL SIMULATION (2) 

21, 3 PAYLOAD SPECIALIST STATION EQUIPMENT 
OPERATIONS (2) 

21. 4 VERIFY UMBILICAL INTERFACES 
21. S VERIFY OPERATION OF DATA MANAGEMENT 
SUBSYSTEMS {2) 

2L 6 VERIFY OPERATION OF COMPUTER PERIPHERAL 
EQUIPMENT {1) 

21.7 VERIFY OPERATION OF OPERATOR CONSOLE (1) 


22. 1. 1 

VERIFY PAYLOAD/GSE MECH, 

22. 2. 1 


ELECT k FLUID INTERFACES (1) 

22. 2. 2 

22. 1. 2 

PERFORM BUS ISOLATION 

22. 2. 3 


TESTS (1) 

22, 2 . 4 

22. 1. 3 

CONDUCT PREPOWER SWITCH 

22. 2. 5 


LIST (2) 

22. 2. 6 

22. 1. 4 

CHECK OPERATION OF ALL 

22. 2. 7 


CkW (2) 

22. 2. 8 


(2) 


MONITOR BUS VOLTAGES ic CURRENT 
MONITOR COOLANT FLOW (2J 
CHECK POWER DISTRIBUTION (2) 

.INITIATE COMPUTER SELF-CHECKS (1) 

CONDUCT COMMAND 8t CONTROL TEST (2> 
EVALUATE COMPUTER PERIPHERAL EQUIPMENT 
FUNCTIONAL CHECKOUT OF SUPPORT SYSTEMS tt 
EXPERIMENT EQUIPMENT INTERFACES (3) 
EVALUATE MANUAL EMERGENCY BACKUP MODES 


( 2 ) 


(3) 
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24.0 GSE 

DEMATED PROM 

30.0 SUBSYSTEM 

REMOVE It • 
SECURE I/F 
GSE (1) 

INSTALL PAYLOAD 

FUNCTIONAL BLOCK 24. 0 

CONTROL sc 
SUPPORT EQUIP 
IN ORBITER 



25. ? TOUCH UP PAINT (1) 
25. i EMLSSIVITY TEST (1) 
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29. 1 INSPECT INTERFACE CONNECTORS (2) 

29. 2 SERVICE WITH NON.KAZARDOUS MATERIALS (1) 
29. 3 INSTALL FLIGHT BATTERIES & CHARGERS (1) 


ORBITER/ CARGO 
INTERFACE 
VERIFICATION 
TEST 


31. 1 PLUGS OUT ELECT CONTINUITY (I)' 

31. 2 CONNECT 6t VERIFY UMBILICALS 8t 
FLUID LINES (4) 

31. 3 INSTALL 8< VERIFY MECHANICAL LATCHES fic 
RETENTION DEVICES (4) 


32. 1 VERIFY COMPATIBILITY OF EXPERIME 
AVIONICS WITH SHUTTLE SUPPORT 
AVIONICS (4) 
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Figure C«2 Solar Physics Dedicated Mission PFBO (Cent) 
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& BAIANCE 
OPERATIONS (1) 

PREPARE & 

PREPARE CARGO 




- TRANSFER TO OPF 
,(« 


FOR INSTALLATION 
IN ORBITER (1) 


61, 0 GSE 


SECURE 

INTEGRATION TEST 
GSE (1) 


© 


64.1 INSTALL IN WORKSTAND (1) 
64-2 SERVICE WITH NON-HAZARDOUS 
FLUIDS (1) 

64.3 INSTALL FLIGHT BATTERIES 
& CHARGERS (1) 

64.4 INSTALL LIFTING DEVICES (I) 


(1) ORBITER l/F NOT REQUIRED 

(2) ORBITER' t/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

( 4 ) DIRECT ORBITER l/F 


Figure C-3 Module with Pallet (Cont) 


















0 



65.0 CARGO 


66,0 CARGO 


INSTALL PAYLOAD 
STATION PANELS 
IN ORBITER J4J 

PERFORM CARGO TO 
ORBITER MATING 
OPERATIONS (4) 



^ ; 

' 




67. 0 ■ CARGO 


68.0 .CARGO 


ORBITER/CARGO 


INSTALL TUNNEL 

- > 

INTERFACE 



® V 

VERIFICATION (4) 


(4) 



•0 


67. i PLUGS OUT CONTINUITY CHECK (1) 

67.2 CONNECT & VERIFY ELECT CABLES (4) 

67.3 CONNECT & VERIFY FLUID FITTINGS (4) 

67.4 CONNECTS. VERIFY ALL SUPPORT UMBILICALS (4) 


' Piguce C-3 Module with Pallet {Cant) 

0) ORBITER l/T NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DlRECf ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 












71. 


1 INSTALL ORDNANCE IN 
LOCATIONS NOT ACCESSIBLE 


74.1 SHUTTLE l/F TEST 

74.2 INSTALL & CONNECT ORDNANCE 


AT PAD (4) 74.3 PREPARE FOR ROLL OUT 

71.2 INSTALL ALL PANELS & COVERS (I) 

71. 3 LEAK CHECK TUNNEL-PRESS DECAY (4) 

71.4 LEAK CHECK TUNNEL HATCH (1) ■ 

71.5 LEAK CHECK SPACELAB l/F (4) 

71.6 ORBITER CLOSEOUT (4) 


Figure C-3 Module with Pallet (cent) 

(1) ORBITER l/F NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECf ORBITER l/F 























79.1 CLEAR PAD 

79.2 STAND BY 

79.3 COUNTDOWN 
7<1. 4 T.TTi'TnF’P 


80.1 DESERVICE 

80. 2 SAFING OPERATIONS 

80. -3 OPEN PAYLOAD DOORS 


' (1) ORBITER 1/F NOT REQUIRED 

(2) ORBITER l/T KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMUUTED- 

(4) DIRECT ORBITER l/F 


Figure C-3 Madule with Pallet (Cent) 







83.0 COMPONENT 


REMOVE PAYLOAD 
STATION PANELS b 
UTILITY HARNESS 




Pi. 


0) OftBITER l/F NOT REQUIRED 

ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


8B.0 COMPONENT 



MOVE TO 08tC 

' 

REFER TO BLOCK 36 

FACILITY 



(I) 


(1) 


C-3 Module with Pallet (Cent) 
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■ ^ ^ 
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0 - 




Flguxe C-3 Module with Pallet (Cont) 



REFER TO BLOCK 68 


U) ORBITER I/f NOT REQUIRED 

(2) ORBITER I/f KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER I/F 


( 1 ) 
































Skhl* C.3 MODDIZ Vm PAIIZT (8PACX1 



OPBITEP l/p K*ia''I.EDOP RSXlUIREn 



mifTicw" rimnJiTE'1 


niR^ OPPITER I/f 
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Tabl« C.3 (Cont) MODDU WISE FAUR (SPACBUB) 


BI^K 

NO. 

nscaimoN 

* - - - - 

irrtuvACES 

, ■ CIFKCaiT/TEST 
BUUIFMENT 

1 

* i/p 
RBCHLEnSG 

BASELINE 

location 

OPrfoN 1 
USER 
ORIENTED 

orncw 2 
LAUNCN srrF 
OBIEKTED 

CRN 
r.iM, ■ 

IVE 

SPECIAL 

FAOII.m 

flWAEKS 

7.0 

Riterfm nallct erocriwitt* & itniport eguli»n 

(ll 

Uaer 

, X 




- 

Varloui 

souTcea ' 

7.1 

Inipeet for .hlpplEg dasnge 

(1) 



X 



















8.0 


(1) 



X 







8.1 


(1) 


. - 

X 




















(1) 


■ 

Y 





* 

1 

Q.1 


fll 



X 






0*.1 .1 


(1) 


■ 

X 






0.1 


^IHM 



X 





‘ 

HHM 


■BIM 

m 


X 






mm 

Trenifer to IntegTEtlon site (user) 

(1) 

■ 

■ 

X 










■ 


91 







HRH 


■ 

X 

Si 






V&lldAte exTjerlment/pallet interface 

■n 

||H 

■1 

X 






pilll 

ftnntimiltv of electrical connection. 



■ 

X 







leak check of fluid connection. 

(1) 


m 

X 







AllRnencnt check 




X 







Traiuifer to Intearetlon Bite 


■ 

■ 

X 

1 






o 


oparrcp i/f rra'>i.Ei»F naouiF^n' 


O 


mimoN” riMUTATE'' 
PIH'TT OPPITEP I/F 

















Xkbl« C.3 (Cont) KSDI2 WITH tJOJUI (SP/lCIUUl) 





OPBITEP I/F K-ia<T.EnnF R33'JTF>=:P 


o 



mirTiON" riMUTJiTET 


PIH’^rT OPPITER l/F 
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Table C.3 (Cent) HBDIS WITH ViXOS (ePlCEIAB} 


rpSCHIPTIOH 


IjnSHfACES 


• l/P 

KHCWLEIX5E 


BASELIBE 

LOCATICH 


OPTICE 2 

LAifflCK snr 

ORIEHTED 


SPECIAL 

FAcn,m 


mwArm 


Unique C/O equipment required 




ort lystea slntulAtor 


on teat 08S checkout 


Either alte 


• (i) 

ORPITFP r/F HOT WURFD 

il) 

FllimON" riHUATE'' 

o 

OP9ITEP I/P na-H.EIKF RSjn'JTFEP 

O 

niSTT OPPITEP I/F • 
























Tabla C.3‘(Cont) MCDtIU! WITH EAUZT (SPACEUB) 


IITtlRPACHS 


DESCHimCU 


I opttcm 1 
USSR 
OHIEMTED 


Inutall FS MQcli In GSE 
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Table C.3 {Cont) HSUIZ HITH FAU2T (SPACEUB) 




BI.OTK 

HO. 

rRscnimoM 

IfTlRFACES j 

CH*KCOirr/TFST 

BHUnVEHT 

SPECIAL 

PACtLlTY 

PFMAPKT 1 

* I/F 
KHOWLEnOE 

BASELINE 

LOCATIOH 

oprioN 1 
U38B ■ 
OBIEHTEl) 

OFTIOH 2 
LAHHCH SITF 
OnlEHTED 

Gg=: 
“"IM- ‘ 

IVE 

Oft.il 


(2) 

tiper 

X 

X 

X 

r 


Trade ptudv 1 

28.5 

Verify dote nAnogement subeystem coui*& control 

(1) 



X 

X 

y 

y 



- 

Oft. A 


( 1 ) 



Y 

X 

X . . . 

y 









X 

X 

X 

y 


• 


28.8 

•Verify operation of auxiliary equipment 

0) 



Y 

y 

X 

X 

















(2) 



X 

y 

X 

X 


EltHer Bite 



- 



Y 

V 

y 

X 









X 

X 

y 

X 












HHi 





■■ 



X 

V 


— 







HU 

V 

Y 


hih 






■H 



V 

Y 






ss 


wnm 



Y 

Y 








mm 



r 

X 








mm 



y 

X 


.t 








■ 

X 

Y 

, 





■■HI 


■■■ 




i 















; 0 onPiTTP I/p «or 0 


OPBITEP i/F najf.smF Rgn’iiF':!' mn-^TT oppitkp i/r 
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Table C.3 '(Cont) ' KUDU HTtH FAUST (8FACEUB) 



BLOCK 

NOe 

PRScaimcB 



nPMARKT. 

1 

»,i/f 

khCulet»b 

BASEUHE 

LOCATICH 

M 

OPTrOS 2 
lAUBCW SITF 
OnlEJiTED 


iVE 

SPECIAL 

FAcn.iTy 

?1.0_ . 

Intrimted Dub»T»toB teeti 

HBI 

Deer 

X 

X 

X 

X ■ 


Trade atudy 

11.1 

AGtlTBte control and dltnlsya 

mm 


t 

■■ 

X 

X 

X 


* 


n.2 

ictlTBta.juOTort eaulment 

IRH 

‘ 


HHi 

X 

X 

X 




11.1 

Mnnltor CJB console durlmi subsequent tests 




X 

X 

X 

X 




11.H 

Verify OT>cmtlon of nallet-ntd denlovable 

HRMI 



X 

X 

■ X 

X 





experlnent e<iui{>aeiit 





* 






31.5 

Verify opentlon of raclc-istd laecbanleaX 

(2) 



X 

X 

X 

X 





eiperloeat eiulpoent 











11.6 

Verify functional ooeratlon of 

IIHIIIi 



X 

X 

X 

X 





experlmenta/support dluipiieiEt 



n 








11.7 


■■ 



Y 

X 

X 

X' 


' 

’ , 












^i.0 

EKJ/RTI determination 

mm 


' 

X 

■ X 


' 

• 

Special eijulpment required 





HH 

* 






11.0 




' 

X 

X 




Can \>e accomplished anywhere 












lU.o 

De-tnate fmvlocd fc OSE 




X 

X 





34.1 

Remove payload station penelB 

(1) ■ 



. Y. .. 

Y 




■ 

l4.2 

Secure Integration teat QSE ' * 

(1) 

' 


X 

X 





* OnPITEP l/r MOT HE«’JIRFD Q) nTirTro 

OPSITEP I/f ICiaJT.EnGF ROTJTPPP niHITT 

DHPITER 

M" niMUTJiTEP 

OFPITEB l/r 
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Tftbltt C.3 (Cont) HODUIE WITH FAUZT CSP/CEUB) 


BIXXJK 

NO. 

nspaimcw 

t 

nrlBIFACES 


SFRPIAL 

PACn.TTX 

PmAEKO 

* i/f 
KNCWLEI lOE 

BASELINE 

LOCATICW 

OPllffll 1 
USSR 
ORIENTED 

OraiOK 2 
LAUNCH SITF 
OTIEBTED 

r>iM. ' 

IVE 

Mm 

Btov no n tlue-crltlcsl Itemn 

(1) 

User 

X 

X 




Either ilte 

MlSHi 

& tranufer P/L staion mnela & util.hai 

1. (1) 

■ 

Hi 

X 

X 





■■m 


HHH 

■ 

RM 

r 

X 







MRU 


m 

Y 

X 





iMm 

P & T raekB/nallets/exocrlBcntB 

wm 

■ 

m 

X 

X 





ItO.O 

Eefuxblah SM t extension module ehells 




X ... 





Uo.i 


MRMI 




X 






P fc T fjM \ <‘5ftenRlon module obellB 

iiiiiim 




X 





hi.o 

Eefurbish FS eoulcment i exuerimenta 

mm 




X 





U.l 

Trancfer FS eaultjment & experlEentfl ” 

mm 




X 





IMH 


IMH 



' 

X 











X 







IMH 



■■ 

X 

■■ 

mm 


Either elte; tiade etudy 

^3-1 

Or^lter electrical X/F slisulatore 

(2) 



■Hi 

X 

■m 







Him 



X 

X 

X 

X 




Him 


HHH 



X 

X 

X 

X 




Him 


HHH 



Y 

X 

X 

X 




HMH 

Rivload etetlon fllumlator 




X 

X 

X 

X 


, ' 

< 

MHH 

>hte experiiignt tmin vlth module ghella 

mm 

■ 

■1 

S 

2 




Either site J 


o 


OPBITEP I/F CICT^I,EnJF BS3iJTF*:r 


O 


FnifT'ION'' riMUIiATEl 
raSTOT OPPITEH I/F 
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T«bl« C.3 (Cont) ' HODDIS VHH PALISI (SHICELAB) 


BI.OfiK 

NO. 



I n^lBISiCES 

ctfkcout/test 

BdUIPMUiT 


RPMARK3 

precaimcw 

* i/f 

KHOULEOaE 

BASSLIHE 

LOCATION 

OPtJON 1 
U3BH 
ORIENTED 

OmOH 2 
lAtfflOH 3ITF 
(®IENTED 

OSE 
SIM. ■ 

ive 

SPECIAl 

FAcii.mr 

iis.o _ 


3E Is) 

launch site 

X 

X 




Either site 

W.o 

Install refurblflhed FS eattlpToent t escDerlwenta 

(1) 




X 





1*7.0 

InteKTBtlon OSE checkout 

(S) 



X 

X 

X 

X 

• 

Either site 

1*7.1 

Fuel cell/ocwer dlotrl'butlon almulatlon 

(s) 



Y 

Y 

Y 

Y 




47.,S .... 

OrbltCT Blffnftl dtetrlbutlon 

(s) 

j, 


X 

X 

X 

X 




1*7.^ 

Psvload etatlon eaulnmetrt 

(s) 



X 

X 

X 

X 




1*7.4 

Unb1 Ileal Intarfacrs 

(s) 



X 

X . 

X 

X 




‘*7-5 

CraiDUter. ft cerlBheral equloment 

(li 



X 

X 

X 

X 




RMI 

RsconJlnfi/tiiiilnK unit 

HMi 



X 

X 

X 

X 




mm 


mm 



X 

X 

H 

X 




48.0 

Remove from asav stnd Ic transfer to Int.test si 

mm 




X 





49.0 


mm 




X 

X 

X- 


GSE simulator Vs IVE 
trade otudy 

so.o 

Pre-DWer interface .verification teate 

am 




y 


X 


If acemipllBhea at User Bite, 

Ppnwtc. shin, rernste nnil reverl fv 

50-1 

Bus isolation test 

am 





X • 


X 


at la 



unch Bite 


Switch. nnsltlnn rheeV . . 



• 



X 


X 




^H|[H 

« 

Test readiness check 




, 


X 


t 

X 


IBI 


HNMlIlii 

' 

Pover-un interfacp verlflcntlon teat 

RSHSU 



• 


X 

'BPIjH 

.X 






ill 





X * 

mm 

X 




hhh. 

Verify eairtlon' fcvarnlng circuitry 

■IB 



1 


X 

X 

X- 


1 


* ORPITEP l/F HOT RWJIRFD nTirTIO 

0P31TEP I/F triO.ri.ErKP HEn'JTFP" PIS3T7 

DRFmCR 

N" .■'TMUTJlTEn 

DPPITER i/f 
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Table C.3 (Cent) WSUXS WITH FAim (SPACi;UB) 



.rRscaimcM 

1 nrtBRPACGS 

1 CH«T(CCIOT/TE3T 
1 EQUIPMENT 


RFJttPKn 

BI.OnK 

NO. 

* i/f 
RNOU tEIXlE 

BASELIHG 

LOGATIOf 

OFTioW 1 
USBK 
ORIEHTED 

omen 2 

WUKCH SET 
ORIEHTED 

RIM. ' 

IVE 

SPECIAL 

KACILTW 


CamniiteT nnlf checks 

fl) 

launch site 


X 

X 

X 

, 

. If acecaipllBbed at User site, 


Verify data eangemeat ayetem cooDBnd/control 
^ perlshenil eaulpwent.. - ° 

(2) 




X 

X 

X 


at launch si 

te 

,5VS 

Checkout auxiliary equipment 
flntercom, llKhtlnu. etc.) 

(1) 




X 

X 

X 

* 


' 

-si.fi 

C/O gronsd data hnng gomnatll^l Htv 





X 

X 

X 




Sl-T 

Cbeckcmt ei^nal distribution 

. (1) 




X 

X 

X 




S2.0 

F\mctloiial Interface verification 





X 

X 

X 




52 .: 

C/OsUDPort evetems & experiment interfaccB 

(1) 




XX 

X 

X 




<;2.2 

Checkoxet eominfind &. control via IMS 

(g) 




y 

y 

y 





Checkout emeruenoy baekuu modes 

■ - -(g) 




X 

X 

X 


1 


I^^RIIIIH 

Final caHhratlnn of pxnprlmenta 

HSH 




X 







■III 




X 





kHWni 

Final closeoirt of modules /experimenta 

£i) 




X 






Ml 

-Elss.onneet GSE 

■■ 




X 






Toad nnn-hW7erdniia_slinpHen 





_ r ‘ 

— 




USSHIIIIII 

Closeout batches & access doors 

(1) 




wm 







MM 




X 






■Remove payload station panels 

mm^ 




X 







■Ml 




X 





ilHHH 


ill 




X 




* ORBITSP T/F HOT RHXHITRED ^ 

. 0P3ITEP T/F (nWI.FnOF RSP’JTFFP ^ 

\ UlKn.'l' UHRITKH ' ' 

J mCTIWr CIKUIJlTEn 

^ PIS1CT OPPITER I/F 
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Table C.3 (Cent) HCBUIB WITH PAIUTS (BPACEIJffi) 


BIrOfTK 

NO, 

— 

piscaimcH 

1 irtlRFACES 

cancccwr/TEST 

taurPMEHT 


RmARKT. 

* l/p 

xnowLEnoG 

n 

BABEtlNE 

LOCATICN 

OPrtOH 1 
USER 
ORIENTED 

OmCJT 2 
LAUHCH SITF 
ORlaTTED 

G^*5 

IVE 

3PBCIAI, 

PAcn.iry 

TO-n 



Launch site 


X 




Orblter recponelbllltv 

70.1 

Monitor durlna OIT runctlonal tosts 

(>*)__ _ 




X 





-71.0 

Perform final aiMicelab OFF Operations 

(4) 




X 



• 

llae ORF emilment 

ri.i 

Install ordnance In locations not accessible ai 

pod(U) 




X 






71 .P 

Tnntnll allPOnelS and cavers 

(1) 




X 






71.7 

leak-check tunnel nressure decay 

(4) 




X 






71. 

Leak check tunnel hatch 

(1) 



, 

X 






71. <; 

Teak check opacelab. interface 

(4) 




X 






71.6 

Orhit.er cloacout 

(4^ 




X 




' 



Revlev ell proceeslnfi Se teat data 

(2) 




X 





HSMIlii 


HHI 




X 





74.0 

Conduct orbtter VAB operatlona 

m 




y 





HMi 

Shuttle Interface test 

M 


■1 


X 





IlHi 

Install it connect ordnance 

NA 




X 





mm 

Prepare for roll out 

lU 




X 







NA 




X 





76.0 

Pletfonn nrhlt^r Ifluneh readiness •\rarif« ops* 

HA 




X 





7T.n . _ 


|||H 




X 




As required 


Closeout orblter k aecure GSE 

KA • 

' 



X 





¥ 

ORBITEP r/P HOT RWJIRED 


DIFFTT" 

i-vrryio 

UHHITHH 

N" riKUFATE"! 




^2) 0F3ITEP I/f ri(7TI.EnnP RSO'JTFPP 


niRTCT OFPITEH I/F 























Tkbla C.3- (Cant)' MDUIS VITH PAUETa (SPACELAB) 


BIXXJK 

HO. 

PBSCHimCH 

[ _ irtiEPi 

* i/p 
■mouLEnoE 

— 

BASELINE 

'LOCATION 

01 

01 


launch opemtlonn 

I!A 

Lounch site 


KMMI 

Clear pad 

' KA 

» 

B 


WKm 


flRH 


■ 


HHI 

CountflOTti 

■■1 

Q 

Hi 

5 


Liftoff 

■ NA 


’ 

i 

i 

8o.O 

landing:; ooaretione 

' KA 

■ 

in 

( 

8Q.1 


' NA ' 

0 


‘ 


Safina operations. 

HHl 


1 

( 

I9BI 

Onen ravlcnd doors 

HRHIi 

mmi 

m 

1 

81.0 

Disconnect tunnel fron orblter 

NA • 

- 

: 

■ 

82.0 

Remove carao 

wtm 

i 

• 

■ 

8l.O 

Pemore P/L station ranels t utility harness 


■ 


■ 

BU.o 

M5ve to 0 & C facllltY 

m 

■ 

m 


S'i.O 

Moye .tD. O. i.C_fncllltv .. . 

■■ 

■ 

' 


86.0 

PsrfortB receivlnff InBuectlon 

O) 




mm 

Install in atiecelab vorkstand 

mm 




88.0 


HHli 

B 



Oo.o 


f2) 




iIBWMHI 

Remove EiVSM sheila & FS equipment 

additional reck Beta, and floors 







W 

o 


^ oppiTsp T/r tror httpuhed 

0P3ITEP i/f rta'a.Emp ssnuTPEr' 



FnimoN” riKuiATET 


PlH'WT OPPITEP i/f 







































C-78 





















C-79 





1.5. 1.1 FITTINGS (1) 

1.5.1. 2 LATCHES (1) 

1. 5. L 3 APERTURE DOORS (1) 

1.5.1. 4 PANELS (1) 

1.5.1. 5 INSULATION (1) 

Figuze C-4 Large Space Telescope FFBO 












2.0 SUBSYSTEM >0 

SUBSYSTEM ^ 
ACCEPTANCE 


OPTICAL TELESCOPE ASSY (OTA) 
& SCIENTIFIC INSTRUMENT (SI) 
ARE ELECTRICALLY SIMULATED 


6. LI ENVIRON. TESTS (1) 
6,L2 FUNCT. tests (1) 


L4 SUBSYSTEM 

ELECTRICAL 

POWER 

SUBSYSTEM ASSY,. 


POWER CONTROL tt DISTRIRUTION (2) 
SOLAR ARRAY l/F ELECT (2) 
UMBILICAL ti CABLING (2) 

SOLAR ARRAY DRIVE ASSY (2) 
BATTERIES (1) 

CHARGE CONTROLLER (I) 

SOLAR ARRAY WING (Z) 

SOLAR ARRAY DEPLOY MECHANISM (2) 




INSTALL 
SUBSYSTEMS ON 
SSM STRUCTURE , 



L5. 2 SUBSYSTEM 

STATIC LOAD 
TEST 


LS.S SUBSYSTEM 

INSTALL MASS 
SIMULATORS 


4.0 SUBSYSTEM 


PERFORM SSM 
DYNAMIC TEST 


4.1 VIBRATION 

TRANSMISSIBILITY (1) 
4. 2 MODAL ANALYSES (1) 




5.0 SUBSYSTEM 


■MODIFY SSM TO 
FUGHT 

CONFIGURATION , 


S.l REMOVE MASS 

SIMULATORS (1) ‘ 

S. 2 INSPECT St replace FLT 
HARDWARE AS REQUIRED (1) 
5. 3 INSTALL ADDITIONAL FLT 
HARDWARE AS REQUIRED (!' 


STRUCTURAL COMPONENTS k 
FITTINGS (1) 


1. S, 3.1 OPTICAL TELESCOPE ASSY (OTA) SIM (1) 
L 5. 3. 2 SCIENTIFIC INSTRUMENT MODULE SIM (1) 


(1) ORBITE* l/f NOT REQUIRED 

,(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


Figuce G-4 Latgo Space Telescope FPBO (Cont) 
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XO.O SUBSYSTEM 


10. X SUBSYSTEM 
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(2) ORBITER \/f KNOWLEDGE REQUIERD 

(3) DIRECT ORBITER FUNCTIONS SIMULATED’ 

(4) DIRECT ORBITER l/F 


Figucft C-4 , Large Space Telescope FFBD (Cent) 
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M. 1 VERIFY COMMAND 1/F (E) 

M. Z VERIFY TELEMETRY l/F (2) 

M. 3 VERIFY TIMING SIGNAL l/F (2) 
14. 4 VERIFY GROUNDING I/F (1) ’ 
l-i. 5 VERIFY ELECT. POWER I/F (2) 


15.1 LAUNCH CONDITIONING (Z) 

15.2 ASCENT (2) 

15, 3 PREDEPLOYMENT (2) 

15,4 POST -DEPLOYMENT (2) 
15. 5 ORBIT OPERATIONS (2) 

15.6 RETRIEVAL (2) 
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17. L 6 SI (U. 0) FUNCT. TEST (2) 


(1) OKBITEK l/F NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


Figura C^4 Large Space Telescope FFBD (Cont) 
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21. 0 GSE 


PREPARE 
INTEGRATION 
STAND (1) 


VERTICAL OR OPTIONAL 
HORIZONTAL STAND 
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18. 1 SIMULATE ORBITAL OPERATIONAL 
CONDITIONS (2) . 

18. 2 OPERATE ALL FUNCTIONAL MODES, ^ <2) 

18. 3 POST TEST FUNCTIONAL VARIFI^TIOK (2) 


19.1. REMOVE TEST INSTRUMENTATION (1) 

19. 2 CONFIGURE FOR FLIGHT (2) 

19.3 REFLECTIVITY/EMISSIVITY MEASUREMENTS (1) 


(1) ORBITER \/f NOT REQUIRED 

(2) ORBITER )/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


•Figure C-4 Large Space Teleccope FFBD (Cent) 
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22.0 CARGO 


INSTALL LST 
IN INTEGRATION 
STAND (1) 












24, 1 UMBIUCAL, CABLES (1} 

24. 2 LST MS PANEL (1) 

24, 3 PAYLOAD PURGE SYSTEM (1) 
24. 4 TIP EQUIPMENT (1) 

24. 5 EVA SUPPORT EQUIPMENT (1) 



23.1 VERIFY ME CH I/F 28.1 INSTALL PROTECTIVE COVERINGS (1) 
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(1) ORBITER I/F NOT REQUIRED 

(2) ORBITER I/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) piRECT ORBITER I/F 


Figure C-4 Large Space Telescope FFBO (Cent) 
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34. 1 CHARGE FLIGHT BATTERIES (1) 

34. 2 SERVICE WITH LIQUID HELIUM (1) 

34. 3 ORBITER/PAYLGAD I/F VERIFICATION (2) 



Flguie C-4 Large Space Telescope FFBO (Cent.) 
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36. 1 ELECTRICAL {<} 


36. 2 MECHANICAL (4) 


36. 3 FLUID (4) 


Pigura C-4 Large ‘Space Telescope FPBO (Cont ) 


(I) ORBITER t/F NOr REQUIRED 

t2) OR8ITER \/f KNWOLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER I/IF 
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3.4 PROPULSION (1) 


Figure C-S Mariner Jupiter Orbiter/lUS 













9.1 MECHANICAL ATTACHMENT 10.1 GROUNDING (1) 

OF EXPERIMENTS tt SUBSYSTEMS (1) lo. 2 BUS ISOLATION (1) 
9, Z LOCATION OF MOUNTING POINTS 10.3 CONTINUITY (1) 

9. 3 CLEARANCES |2) 

9. 4 UMBILICAL LOCATIONS (2) 

9. 4 ALIGNMENT <I> 


ILl LEAK CHECK FLUID 
FITTINGS {« 

11. 2 LEAK CHECK FLUID 
SYSTEMS (1) 


12.1 POWER DISTRIBUTIONS. ELECTRICAL LO\D (2) 

12.2 CAUTION & WARNING OPERATION (2) 

12.3 GUIDANCE, NAVIGATION, STABILIZATION (2) 

12.4 ATTITUDE CONTROL (2) 

12.5 TELEMETRY (2) 

12.6 TRACKING (2) 

12.7 COMMAND RFS (2) 

12.8 TAPE RECORDER (2) 

12.9 ANTENNA (2) 

12.10 PYROSYSTEMS (1) 

12.11 TYPICAL PAYLOAD EXPERIMENTS (10) (1) 

12.21 EMC (1) 


(1) ORBITER l/f NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


Fiaura C-S Mariner Juoiter Orblter/lUS (Conti 
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12. 1 - 12. 20 CONTINUITY 

CHECK 
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15. 2 OPERATE ALL FUNCTIONAL MODES (2) 

18.3 POST TEST FUNCTIONAL VERIFICATION (1 
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FACILITY 




MATE VIBRO/ACC 
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S/C (« 


0) ORBITER l/f NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMUUTED' 
(H) DIRECT ORBITER i/F 



Figure C-S Mariner Jupiter Orbiter/IOS (Cant) 
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2».l - 29.20 SAME AS • 
12.1 ' 12. 20 FUNCTIONAL 
CHECK (1) 


32.1 - 32.10 SAME AS 

1. 1 - L 10 (1) 


33.1 - 33.20 SAME AS 

12. 1 - 12 . 20 ( 2 ) 


(1) ORBITER \/f NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNaiONS SIMULATED 
(-0 DIRECT ORBITER l/T 


Figure C-5 Mariner Jupiter Orblter/lUS (Cent) 


















36,1 LAUNCH CONDITION {2) 
36. 2 ASCENT (2) 


36. 3 PREDEPLOYMENT (2) 
36. 4 POST DEPLOYMENT (2) 
36.5 ORBIT OPERATIONS (2) 


57.0 SUBSYSTEM 


R/I FLIGHT 
STRUCTURE 

( 1 ) 


— 

(1) ORB1TER l/f NOT REQUIRED 

(2) ORBITER \/f KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


Figure C-S Mariner Jupiter Orbiter/lUS (Cent) 
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(1) ORBITER l/F NOT REQUIRED 

(2) ORBITER l/T KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/T 
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TESTS 
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1 ' 2.1 - 12.20 0 ) 
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69.3 GUIDANCE & NAVIGATION (2) 

69.4 COMMUNICATIONS (2) 

69.5 RCS (2) 

69.6 TVC (2) 

69.7 TLM (2) 




Figure C-5 Mariner Jupiter Orbiter/IUS (Cent) ' 
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73.1 ELECTRONIC BATTERY (1) 

73.2 UTILITY BATTERY (I) 


Figure C-5 Mariner Jupiter Orbiter/lUS (Cont) 













77 A DOOR ACTUATORS (3) 

77.5 RMSSUPPOItr (3) 

77.6 ELECTRICAL CONNECTORS (3) 

77.7 FLUID CONNEaORS (3) 


(1) ORBITER l/F NOT REQUIRED 

(2) ORBITER l/F KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIRECT ORBITER l/F 


Plguie C-5 Maciner Jupiter Orblter/IUS (Cent) 








81.1 VOLTAGE VAKIATION (3) 

81.2 TRANSIENTS (3) 

81.3 RIPPLE (3) 


82.1 C4W SYSTEM (3) 

82.2 DATA SYSTEM (3) 

82.3 COMMAND & CONTROL 
SYST (3) 


83.1 -83.10 SAME AS 
1.1 - 1.10 (3) 


84.1 SIGNAL GENERATION 

84.2 REAL-TIME MONITORING 


0) ORBITER l/T= NOT REQUIRED 

(2) ORBlTER l/T KNOWLEDGE REQUIRED 

(3) DIRECT ORBITER FUNCTIONS SIMULATED 

(4) DIREa ORBITER l/F 


85.0 CARGO 


INTEGRATED SUPPORT 
SYSTEMSAXPERIMENT 
VERFICATION 


85.1 -85.16 SAME AS 

1.1 -I.IOB.3.1 -3.6 


Figure C-S Mariner Jupiter Orbiter/IUS (Cent) 
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